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Japanese Laid Open Patent Application No. H7-326767 

(54) [Title] A THIN FILM TRANSISTOR AND A LIQUID CRYSTAL DISPLAY DEVICE 
USING THE SAME 

(57) [Abstract] 

[PURPOSE] The present invention is to provide a thin film transistor 
wherein a leaJcage current is reduced in the same degree element area 
as the area of an element thin film transistor and to improve the 
aperture rate of the pixel part of an LCD by using the thin film 
transistor for the switching transistor of the LCD. 

[CONSTITUTION] A thin film transistor 1 comprises a laminating an 
active layer 21, a gate insulating film 13 and a gate electrode 14, 
and a source region 23 provided on one side of the layer 21 and a drain 
region 25 provided on the other side. The layer 21 is separated into 
plural active layers (such as first and second active layers 21A and 
21B) by an isolation region 31 having the same conductivity as that 
of the source, drain regions 23, 25. The region 31 consists of a 
high-concentration diffused layer, and a low-concentration diffused 
layer or constitution wherein a high-concentration diffused layer is 
sandwiched between low-concentration diffused layers. Moreover, in 
a liquid crystal display device (not shown) , the aforementioned thin 
film transistor 1 is used for a switching transistor of a pixel part. 
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X. 10 
T, 20 

[0001] 

[00021 40 

^'Cli, *«a?5afRh9>>''X^' CTFT (Thin Fil« 
Transistor<Oie) D 3a(«fflV^^>ffCV%S. 

i^»C«^*flBi. *fcl±1tSa«0LDD (Lightly D 
oped Drain <0*> tlBS<og^Hh7>'>''X^$^a5qicS 



[ 0 0 0 3 J -o<r«Hh7>'i^'X^'$r^tcfigLA: 

^X'>xmith. 

[00041 S(c^J:d(c. )SAS;^IS20m. 
y-h»2 1 1 (2^«-C^a») fcffl^2 2 1 

S. «i.lf>-Ht2 1 l*«*¥:^ft:SI6S#t. 

a2 2 l*««tt*ri6KCSg$*l.TV^&. -eLT^y-h 
ME2 1 l±c^>-S^i£fe:X-< •yf->^^h7>>'-X:J'S 

2 31 *y- m 2 1 1 2:«e^2 2 1 

i:-ciB^n^fSi«(=B^mss2 4i {imxTFcfn 
^) iMm.^ttx\^i>. 

[00 0 51J:ax-f ^^>irv=7>i^:^9S23\{iZ 

) 2 5 Hi, y- MI2 1 1 (r>-&wm^^mmz 
mi^ix. aE'^*»«<ogttauos»6jy- h«s2 5 

2. 2 5 3tc=Sr-:.TV>&. ^rfe, 2A.gg^|4-wCft 

0, fl6i^«<ot«o*>*>^. «y-hma2 5 2, 25 

254, 2 3 3im.»t>1XX\-^h, 

[00061 ±iefl§ttJi 254 <o—:firHt:{±, n* ^ 
ita*'^^»^r&K^^>'««2 5 6*»'a«t^><lTt^^. S 

hizwim 2 5 4<oft:«rnTSit«l 2 5 52: <oiak:tt, 
n»Sl«£aWi2 5 7*5^ft^*fCV^&. *y::«tt®2 5 
5<0<fc(rfflfc:»l. n» iafiai»6»^>^r«.y-X»S2 5 
8#i6ltfell-CV^&. JJEy-xatS2 5 8(Ctt»B1E 
fiat2 4 IcOiS^^ C«i.tfITO (IndiuB Tin 0 
xide) ^) 24 2*ij^S*VTV^6. iJtJJeKU^ 
-y^mi 5 6t;:«li^ia2 2 l*t«83*LT>-»4. 
[00071 

[ O 0 O 8 l>El6W*7Tillc9SHK h 5 >'i'*x fc 

gffi h ^ >'X> ' jrigfiCy gcfc Sr BWh^& . 
[0009] 

Tmmb^-y^nimty-hmmiiifiwm^ixx 

«.^T, iStt^«0-:*^Hl=y-xfi«?r:g-L, -ttOTgttJi 

^m^i^-th^mkmzt r>xnsL<^imm^yt 
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4fc<OT»2^SI«Sfc:»^-r*«3»«®«2:*»6=5r 10 
[0010] »|tf5X'f •yf->'^^h9:^>''^:J't:^Kh 

[00 111 

ifc»l. »2. SB3«-jefi«i&«»c«^U/::^««« 

Sr^rr&^aMh^Vi^'X^liLDD <LI*tly Doped 30 

Drain ) fi!JSK:^:i». 
[00 121 B*<OX^ •yf-V^^h5Vi^'X5'$r±£V> 

«tB^<^Si«$-:*:^<-r6C:fc*rarteK:«:S<o-C. BIS 
[00131 

imkm^w^tomtmiSKnmtm&ismmi^x 40 
x:?<omei8Da$r*L. (2) icjgx^'^y-Hsaw 

(0014]H1<7)(1) tci^idt. 

- hmm 1 4<oT*<r>4«(wi 1 2fc:tt. 
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tt®2 l*5«jS3*iTV^4. ^fc±£y-hmSl 440 
— *Ho¥SliWil2t:tt. i^-h«ttl4«J:»)n- 

aiN»«n&>^.^6LDDI6iMl2 2f:n* 

=Sr6 y-x«« 2 3 k imA^tiX i . i ;t±ay- 

h«si4<ofl»rffi<o^irai 2(c(i. i)^-h«si 

4fflJ:')n- Si|i||«c*»it>^c«,LDDteSyi2 4i:n» 
[001 5lJ:a7gttS2 ItlJl. y-X®«2 3tJj: 

y-x, KU'f>««2 3. 2 5i:R-#mM**t-* 

3 itcioT. atta2 i«y-x««2 3fcimf-* 
m 1 istta 2 1 A k H >ia*s 2 5 t:«fi^s» 2« 

ttJf2lBC:i»fli$^&. 

[ooieuj^Hh^^^i^'x^^iTii. ^mm»3 
iKij:'yxmwa2HiSiimwa2iAtm2mim 

2lBttZ»miith. Z<^tb^ aWh^^^s/XrJ'l 
2»'9aWh9V5/X:^«-a?«t:^Ufc€<04:3|E 

(OOlTl^^JJEimm. LDD|£SUi22. 2 

4 JrmLJtatMh^yi^'X^' 1 JSr^LfeA*, 0li.«L 
DDteawa2 2. 24«rmL^rV^aBS<7)t,<OT*->T 

^«S{«3 1(cJ:r>T«H£«2 1Sr^9rr4^ktt 

[0018] iJcfc:, 3ex:?^y- KS<^Hh 

[00 1 9] H1<0 (2) tC^i^C. aKh^>'i^* 
x^2»iJaT<OJ:35:««l=^r-:»-CV^S. -r=5r*»^> il' 
k t,^ffi*^^tt<DSfi 1 1 JitrJiy- K«S 1 4 

*^i£5*i.Tv^6. 3A.tc^<o>-hmai4*a3tt 
j8fc:y-M^«i3*qB«s#tTi^6. -eLxiJBy 

-h«ffil 4(7)J:*oy-M^Kl 3Jit:JiS§ttJi2 
l*>^S*tTV^&. C<0flStt»2 Itt. «i»f^F»ft 

E«tt«2 i«o-^rat:»l. K«eS2 ifcrg^^Stt 
»fc:n» S^«ta*»^>=S:*y-xM«2 3*qg«sn 
Tv^4. ^Z::. ^ttS21<ofl!!^«tcU. KS1i)i21 

2 5ii'TBri£$<iT«.^6. 

[0020] ^r*J. ±SSHtJB2 IkJiSKl^^v^ 
2 5k<?)iaK:tiLDDI£aa (B**^) *«ms*tT 

v^rt<t«-^. 3^.tc±^tt®2 ik±iey-x««2 

[002 1 1 ±iB«ttJi2 Itcli. y-Xfg^2 3t>J: 
XfYVA >mm2 5 tagtSg-r & k =5: < i)-r>m.m 

y-x. HU'r>ia«23. 25kH-Simffi$#r4 
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^m2 1 Ai:HK>tSJ^2 5 2 ffiiS S 2 1 B»r 

[0 0 2 2] ±Km^(Dnmhy>':^7.^2X'it. ffiffi 
g2 l«J:ffiy-7.. HK>«g«2 3. 2 5^:1^1;^ 
«S®^J-SI«g«53 llCJ:oT. ^lgttB2 lAtm2 
fif14S2 1 Bti;i^)-g|^?ns. :i<Dfcie). l5Kh5>i? 
X 5^ 2 « 2 fflW^lK h 7 > v'X 3^ $rit?ij iCg^^ bfc © 

[0 0 2 3] ;^cjc, y- hmmizn-r^mitmt^mm 

1 ©site 2 1 ^j;:zs»mm.m s i ss^-r. z. 
(2) xmmvrzm7.^:^-\^m<Dmmh7>>>7.i'2 

[0 0 2 4] 02© (1) iZ^TJ^'^iZ. y-hf^l 1 

1 (.2}^m.imx^-r^m \zmfi^^nx\,^^^-hmm 
14 (2}^Mmx'^-r^^) <DT:^iz\t, ffift®2i*i 20 

l9:Jte.tlTVi^, C©g14jl2 1 ©— :^fi!llC«LDDfi£ 
»S2 2*:fhLTV-X«gJS2 3*t|9:»te,n, i^gttll 

2 1 ©te;^MlC«LDDteiJ:@2 4*:i>bTHP-f >«g 

j^2 5*^-K:it&nTVi§, ±tEfsitJi2 y-h 
iti>&fS]jc«i8ffr-&tt^jc4i-^«g«3 1 ji^'j^fig^nxv^ 

^. bfc*ir3T> i^mims HZJz^X. ±f2Sttll2 

1 «lllgttS2 1 At^2filttS2 lBt\Z^m^tl 

[0 0 2 5] )^:fe. 03^ttLTVi;S:Vi*i, y- h^ffi 1 
4 tfiittW 2 1 t©F4Jr«y- hiiSfcigtJK (13) 30 
^nTVi€>, */tJitBLDDi£tS:S2 2. 2 4«^Jt;& 

[0 0 2 6] 'Atzm2<D (2) trjj^-Ti^JC, y- hi^ 

1 1 1 (2*m^T'^-ra5^^) fcgii^snTVisy- h 
«@14 ( 2 .■sm^T^f gg^J-) ©T::^©-:^<fflir«^ 
iffiit^2 1 A;6i^tte.nTv^^, ;i©miffitt®2 1 
A»c«y-;^^i^2 3*<«i^$nTV^«., *it±ffiy- 

h«M 1 4 ©T:^©ffi:;^iMic«, ±mm i mum 2 i a 

»Cg^-&-r-5C:i:;^<m2ffi'f4e2 1 B*i^^te.nTV^ 

■5. il ©^ 2 flUiJl 2 1 B {C« K b"f 2 5 A^gE^ 40 

^nxv^-s. ^vx±timi, m2ffittS2 ia. 2 1 

B©0tix.tsy-h^i 1 iMicfs. &mi, ^2?g1tll 

2 1 A. 2 1 BJcS^^-r-54^i8ttg«3 libmif^tlX\^^ 
■5. 

[0 0 2 7] 3^^, S55«bTVi7SV»A<, y-h*ffil 

4 ifgtts 2 1 i:<Dm\zity- hmmm ( 1 a) 

$tlTV^-5. Si^c^2SttM2 1 Bt KU-r >Si^2 5 
tse,izmiiB^m2 lAtV-7.t^^2 3t<D 
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[0 0 2 8] 'AiZ±tm2a> (1) Tlft?lb/t^^SI^^ 

©«j«*> ®3©u-f T"^ hSJcioTUi^g-rs, mx 

^ss^^^-r. -tbx, z.:ix'm,mr^isitmii^mm. 
m<Dmmt. ±fe0i© (2) Tift?^bfcjs*x3':^-t< 

[0029] S3© (1) \Zm'r^o\Z. f&itm 2 1 

\t. m^itp- m<D^m.'^i!}^\'-i^>if-^tix\f^^. s 

^fSi^. ■?-bTffi14g2 UC«. m. ||2ffi1ig2 1 

A. 2 lB\Z»m-r^h<DX. Hl/-Y>M^ 

(2 3. 2 5) t.mmm<o^mm'm&^^-t^r\* m. 

[0 0 3 0] 03© (2) {r^-Tct^lC. gttM2 1 
Cai;l«p- ^©^M«^3&^*H-tf>i^g?nTV^S. i 

Y—yf.y^^nx\^is.\i^^^'^-^^) a 

-^LTffi14)12 1 SI, S2ffi14/12 1 

A. 2 1 B»c:a-fl|-r§fe©T% y-x. vv-^y^m 

(2 3, 2 5) J: D feiSV^^M'^iiSSrWr •& n ^© 

ms^^wmis^ibfs.^%mm.w.3 i**y-hiig^i6itc?& 

oTJ^^SnXVi^, il©5J-^fflJ^3 1 ©^M<^SS 
«3i^tiLDD^ig©n- ^<£58Si£«teill@a[© 

[0 0 3 1] 03© (3) \Zm-ti^=b\Z. ffittB2 1 

^^ij^^p" m.(o-^winif'^-\±y^^nx\^^o * 

-?-lxTffi14J12 ltc«. m. S2fi514e2 1 

A. 2 1 B{r4>si-rsfe©T?. \^u-f>mm 

(2 3, 2 5) J: 0 fe®ViTM#)«S^*-r-g. n McD 

miiJ-gi«g^3 1 A*^y-nii;^(S]tctg:ite.nTVi-5. 
$ strm 1 ^*s?iMia3 1 Aizm-^-r^vtmiz, y-x. 

\^U^>mm (2 3. 2 5) i:I^SS©:T^i|fe«&jSS$W 
-r-Sn* S©S2^)-|fM^3 1 B*i|Stte.nTVi€., $ 

iiiz^tc^2^mm^3 1 Bizm-^-r^i^mizv-x. 

KH'><S« (2 3. 2 5) J:*)'h&^^^n^mm^^ 

-rsn- ^©m3^>giffl^3 1 C7!)^'K;ite.nTVi-5. b 

fcd^'oT. mi. 112, m3»^«g^3 1A, 3 IB, 

3 1 c\imim^^^z■y-hm-^^^^z^^Dxm^■f<brlx\^^ 

±12^1. l|3^^SI€Sia3 1 A, 3 1C©:f 

ms.tmmmizm^-^n^o 
[0 0 3 2] 'Aiz±mm2<D (2) xmmvtc6^mmm 

©«l^«:. 04©KT'^ h0lCj;oTlft?g-r5. 0T 

it. {^^LX±mnmh'y>z^X^ 1 ©ffit4M*5=±:Dt^:)- 

©^fi£«. ±1201© (2) xmmvrzm:^^:»-\^m 

[0 0 3 3] 04© (1) IC^TJ:5C ^1. S2fii 
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14)12 1 A. 2 1BIC«, «»Jx.«p- SCD^M#l:6^*H- 
U-omm (2 3, 2 5) i:Sl^|W|^©7Fii564^i»^*W 

1 A. 2 1 Btcs^bry- hS:^r6ncjgfiE^nTv^ 

[0 0 3 4] gI40 (2) ICS^Ti^lC. HI. Il2ffi 
14/12 1 A, 2 1B»C«, 0tj^«p- SCD^^ifed^K- 

U-OM^^ (2 3, 2 5) J: 0 "b1£Vi^Mi^5S«**f 10 
Sn- S«esStt;«:)l*^&;S»3, mi. m2ett»2 

lA, 2 1 B{C^^bTy-hfi;^r6UCJgj5K^nTVi 

[0 0 3 5] H40 (3) Jr5^-rJ:5»r. mi, m2m 

14J12 1A, 2iBtc«. m^itv>- m<D^m.<^i}^\*— 
tf>i^$nTv^s. ^hx^misLms i«, mi. m 

2, m3^}-iiffiiK3 1 A, 3 IB, 3 1 cd^ e.;^c D . m 

l^i-«IM«3 1 A<hm3^J-gltg^3 1 SV^lCit-^ 20 

-5pn{c*#LTMfficiHesnTVism2 4j-fgtiaj^3 ib 
cgg^^nxvi^. *rcmi5^8tffij^3 1 Atrtt, ±12 

miei4®2 1 A*i^^$nTVi^, $?.lcm34>fllM 
1 C^Z\t. m2S14)12 1 B*igi^$nTViS. 
[0 0 3 6] ±fBm 1 3 1 A«y-X. H l^-f 

>^SJa (2 3, 2 5) J; 0 feev^^M^JiiA^Wrs n 
" S&«^*^e.7S:t). m2^J-gi®^3 lB«y-X, h* 

w>«a«(2 3. 2 5) trasffi©^M#)isa[*=ft-r 

mi»gSffi^3 1 Atl^«»ry-x. H^-f>M« (2 

3. 2 5) J; 0 fciaVi^M^igS4*-r^ n- SiSiiS 
il^^fs:^, ±Smi. m3^^-|SI®«J3 1 A, 3 1C®^ 

[0 0 3 7] ±1203. 04Tift^b^c53-§lfflia3 1 © 

v»-rn©«ifigTr'b. mi. m2?gi4e2 ia. 2 ib) 

\z^^^n^. Lrzt)i^x. nmhy>':^xi$' 1 (2) 

izu^, ^tcf^ 2 ^^i^i^3 IB (D^m.!\S!im^^o his. 40 

ai«©mi. m35FM#lM«3 1 A. 3 1C«:IS:Jtfcfe 

tly Doped Drain ) -SitW^J^ h 7 ^v'X^' IC75;-S., 
[0 0 3 8] ±IS@l~04-e«, n^'^;^;!'^®^]^ 

h7>i?;^i'i (2) ^—mizLxmrnvtz. ±mmm 

i.rzJ:oizm^m'&^mmmizj:.-ox^m-r^mmit, 

p^^^-}i'm(DMmh'p>'j7,^\zhmmx^^o 

iL%iWLmz^\^x. Mnm^^mx^msz. 

[0 0 3 9] ;^iCtr±gS^|gh^>i^X5' 1 (2) 50 
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m^aywmmv^y^vmxz^rixmmt^. la-e 

ffi*^SMl 0 ISriJiBJf^. ^bX. f^^iLT. ± 
tBE3© (3) TiftBJLfc^^©4J-glM«i£*-r^J^M 

[0 0 4 0] 05 {'^f J: ^ \Z. ^gft^^Se 101 

tt, y-h^i 1 1 (.2 ^Mmxm-^'if) 

2 1 (1 .■±C«[^T^rSBiJ-) td^*&^<^iriE^$nTV^ 

-5. 09;i«y-hi^i 1 i*t*¥;^i6nciBia:$n, it^ 
m \ 2 i*«^ii::i&rS]tciH89:snTVi.g>. ^LT#y-h 
^111 h^m^u 1 2 1 iTffl^n-sM^icx'f 

>^yh7>S^X3'gBl 3 1 tpi^ftffigBl 4 1 (MIIT? 

[0 0 4 1] ^MT^-i v=f'y^Yvyv7.^n> \ zwz 

9) 1 ^- hi^ 1 1 1 izHkm-r^y- hmm 1 4 

14)12 1 i:;6«iStte.nTV^^. ±IEei4)12 1 (D-^m 
iZit. n- MS£«C)lj5^?.i^-5LDDte«C)i2 2&:f(-b 

T, n* mi&mm-d^^f3^^v-xmm.2 3 7t)^mniE>nx 

S£»)12 4$:^LT, n* M&«)1*^ ^.75:^ K l^-f 
«2 5*i^^te,*aTV^S. ±fBy-7.®^2 3»C«®^ 
IISSBl 4 l®Sig«S I TO (Indium Ti 

n Oxide) «ffi] 1 4 2 *«j*«S$tlTV^«), *fc±fEH 
l^'f >«S^2 5tC«m^^l 2 lA^^i^^nxVi-g.. 
[0 0 4 2] ^bTei4M2 UCtt. y- 

■oT4i-g|««3 1 At^Ji-e,nTVi5. ::®4j-si®^3 1 
«v y-Mis:^rsnc»oTMfT»ris;ttfcmi, m2. m 

3^)-g|®^3 1A, 3 IB. 3 1 C*^?,75:^. mi^J-fH 
®*^3 1A«, y-X«g«2 3i5j;Z/h*U-f >«gi^2 5 

m 2 6^mmm, a i b a, y-:^ffij® 2 3 ^jzu h 

m^2 5t|^;g^®?FM#;«**W-r^n* 

e.;a:tp> mi5)-i^®^3 1 AICS^bTVi-5. m3^>gi 

M«c 3 1 C «. V—xmrn 2 3 ^ h* l^'f >fSi^ 2 5 

m2ii'giffij^3 1 Bjr^^bTv^-5. sfe, ±tsmi, 

m3^^g|®^3 1 A. 3 1 C®^M^«S«, 0iI^«L 

DDte«t» (0^ii-r) <DTn<^msttmn&\zwiL^^ 

[0 0 4 3] i^lCjga^^Se<DSi)(Z)-^fF6;0iJ:S:. 06® 
[0 0 4 4] 06 iZ^T-ii V IC. I^^^^mm 1 0 1 

y-h^i 1 1 (2;^Mmx'^-r^^) tmnmi 

2 1 ( 1 ^m^T^-rgUiJ-) i:Ai*&^1^<Cia^$nTVi 

s. m«y-hsii 1 1 A<*¥:&r6iicEis$n, 

mi 2 ld<Sit;&|6UCE^$nTV^S. -^LTS-y-h 
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1 0 



isi 1 ik«<i^ai2ii:-cBi<i*iB«tc;^^ 

100 43MSJ^4 f^y^V=7yi^:^9&l 3 lie 

1 4 <OT*<0-*^fflifc:HIB 1 iiSttS 2 1 A*»m<t ^>itT 
V>4. C<0IBlSffil21AWiy-;^<IB«2 33&««e ^ 

$ii-cv^&. i/tJJBt>'-hm«i4<0T:*r«r)fl6^«fc: io 

fi2 1 B«^(t^^TV>&. C<^2Stt«2 1 BtZit 
HU^>iR«2 53&s«S?il-CV^S. -eUTJi^l. 
|g27ittS2lA. 2lB<^i.tfy-hai 1 iMt: 
. Ig2^tt«2 1 A. 2 1 Bt:»^h»m 

[00 4 6] J:£^JBfaii£3 1U. 91. IS2. Ig3t»^ 

iii^K3iA. 3 IB. 3ictft>^i,.mi»mim 

3 1 Afc3t3»«{S«3 ICIi, 5V^{C»^6^t^ 

TMffl::iaiS*tTV^*SB24MlSi«3 1 B«c»^$*t 
TV^5. ±Jtasl»Si«a3 lAtcJl. Ji^lSttS 

2 1A*«^$*lTV^6. $4,«CSB3t»^Si«IS3 1C{C 

m2SSttJi2 1 B*q»&$iirv>6. 

(004 71 JJBIBl««fS«3 1A«V->(.. 
>iatt(23. 2 5) J:0fe«V%3Rffl!l«ff«r^rrSn 

- sttaa*»fe^r*), »2t»(«ias3iBi±y-x. k 

U-(>mm{23. 25) i:3SS<^««ili8SEiSr^ 

mmmii'{;>^h. ^>::iR3^Aisi«i3ictt. 

SBlt»^JK»«31Ai:^t:y-X. HW>ia«(2 30 
3. 2 5) J:Ot»fivi:n«ij»K$^*^Sn- SteStS 
±ami. m3»JKjjW3 1A. 3 1C<^ 
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